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Why is this important?

May 05, 2020
Ice-core data before 1958. Mauna Loa data after 1958.
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Context within the land sector

Other land
Cropland At h —
- mosphere
<[ Grassland P
Settlements I

| Other land
Cropland
Grassland

[ Wetlands _]_

Settlements
<~ [__Forestland =
2020 NIR: (752.9)MMT CO, eq.  (11%)

U.S. Environmental Protectio Ag ncy [US EPA]. 2020. Invento y fUSg h e gas emis and sinks: 1990-2018. EPA 430-R-20-002. Washin gt n, DC: U.S. Environmental Protection Agency.
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C stocks by pool in the US

Carbon Pool? 1990 1995 2000 2005 2010 2017 2018 2019
Forest 51,527 52,358 53,161 53,886 54,663 55,746 55,897 56,051
Aboveground biomass 11,833 12,408 12,962 13,484 14,020 14,780 14,884 14,989
Belowground biomass 2,350 2,483 2,612 2,734 2,858 3,033 3,056 3,081
Dead wood 2,120 2,233 2,346 2,454 2,568 2,731 2,753 2,777
Litter 3,662 3,670 3,676 3,647 3,646 3,639 3,640 3,641
Soil (mineral) 25,636 25,636 25,637 25,639 25,641 25,637 25,637 25,638
Soil (organic) 5,927 5,928 5,928 5,929 5,929 5,926 5,926 5,926
Harvested wood 1,895 2,061 2,218 2,353 2,462 2,616 2,642 2,669
Products in use 1,249 1,326 1,395 1,447 1,471 1,505 1,513 1,521
SWDS 646 735 823 906 991 1,112 1,129 1,148
Total stocks 53,423 54,419 55,380 56,239 57,124 58,362 58,539 58,720

Domke, Grant M.; Walters, Brian F.; Nowak, David J.; Smith, James, E.; Ogle, Stephen M.; Coulston, J.W.; Wirth, T.C. 2020. Greenhouse gas emissions and removals from
forest land, woodlands, and urban trees in the United States, 1990-2018. Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern

Research Station. 5 p. https://doi.org/10.2737/FS-RU-227.

U.S. Environmental Protection Agency [US EPA]. 2020. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2018. EPA 430-R-20-002. Washington, DC: U.S.
Environmental Protection Agency. https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018
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C fluxes by pool in the US

Carbon Pool? 1990 1995 2000 2005 2010 2016 2017 2018
Forest ecosystem (610.1)  (598.7)  (572.1)  (572.6)  (556.2)  (565.5) (552.0) (564.5)
Aboveground biomass 425.1)  (416.1)  (392.7) (391.3)  (391.3)| (397.0) (381.2) (385.2)
Belowground biomass (98.6) (96.6) (91.5) (90.8) (90.3) (91.1)  (87.8)  (88.6)
Dead wood (81.9) (82.8) (82.7) (84.1) (83.4) (87.6)  (83.1)  (86.4)
Litter (5.0) (3.5) (4.5) (5.2) (1.4) (0.9) (3.5) (3.1)
Soil (mineral) 0.3 (0.1) (1.0) (1.8) 4.6 8.2 1.4 (3.3)
Soil (organic) (0.6) (0.5) (0.3) (0.1) 4.9 2.3 1.4 1.4
Drained organic soil 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Harvested wood (123.8)  (112.2) (93.4)  (106.0) (69.1) (92.4)  (95.7)  (98.8)
Products in use (54.8) (51.7) (31.9) (42.6) (7.4) (27.8)  (30.3)  (31.5)
SWDS (69.0) (60.5) (61.5) (63.4) (61.7) (64.6)  (65.5)  (67.2)
Total Net Flux (733.9).  (710.9). (665.5). (678.6)  (625.3) (657.9) (647.7)  (663.2)

Domke, Grant M.; Walters, Brian F.; Nowak, David J.; Smith, James, E.; Ogle, Stephen M.; Coulston, J.W.; Wirth, T.C. 2020. Greenhouse gas emissions and removals from
forest land, woodlands, and urban trees in the United States, 1990-2018. Resource Update FS-227. Madison, WI: U.S. Department of Agriculture, Forest Service, Northern
Research Station. 5 p. https://doi.org/10.2737/FS-RU-227.

U.S. Environmental Protection Agency [US EPA]. 2020. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2018. EPA 430-R-20-002. Washington, DC: U.S.
Environmental Protection Agency. https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018 6



https://doi.org/10.2737/FS-RU-227
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018

Motivation

“...inventories should contain neither over nor underestimates so far
as can be judged, and the uncertainties in these estimates should be
reduced as far as practicable.” — IPCC

= Expand the use of in situ plots
" |ntegrate auxiliary information

= Align national and international reporting
instruments

= Maintain transparency and open access

" |ncorporate emerging science
" Build partnerships

= Remain nimble to address ever-changing
requests, guidance, and stakeholder needs

Intergovernmental Panel on Climate Change 2006. IPCC guidelines for national greenhouse gas inventories. http://www. ipcc-nggip. iges 7



Where do we start?

STEP 1

Are

Investigate options for
obtaming the activity data,

activity data for No
the specified HWP > . i d
categories available? otherwise _conmder the option
(12.4.1.1) of assuming a “steady state
HWP pool” (12.4.1.2)
Yes
T oy
STEP 2
Are
country-specific No
methods available to estimate
the HWP contribution?
(124.4) T T
STEP 3
Are
Yes country-specific No
activity data and/or emission
factors available?
(12.4.3) E
STEP 4
Yes

Clarify which approach is to be applied for estimating

CO:2 emissions and removals arising from H

WP (12.3)

v v
Apply Tier 3 Apply Tier 2
(12.4.4) (12.4.3)

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,

Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.

Apply Tier 1
(12.42)




IPCC Tiers

= Tier 1: Coarse assumptions, UN-FAO data
" Tier 2: Coarse assumptions, area specific data

" Tier 3: Complex, detailed, area specific methods
— Single approach
— More complex decay functions
— Detailed tracking over many years
— Account for exported products
— Potential information from outside the area
— Interaction with other sectors (waste, energy, etc.)

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,
Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.



IPCC Methods

1. Stock change methods
— All HWP consumed in the area, regardless of origin

— Imports are included, exports are excluded

2. Production methods
— All HWP produced from timber harvested in the area

— Exports are included, imports are excluded

3. Atmospheric flow methods
— Direct estimation of annual atmospheric flux within
domain boundaries

4. Combined methods

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,
Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.



Comparison of approaches
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U.S. Environmental Protection Agency [US EPA]. 2020. Inventory of U.S. greenhouse gas emissions and sinks: 1990-2018. EPA 430-R-20-002. Washington, DC: U.S. Environmental Protection Agency.

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018

2018
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Biomass for energy

TABLE 12.5
REPORTING OF CO: EMISSIONS FROM WOOD BIOMASS BURNT BY PRODUCING AND CONSUMING COUNTRIES UNDER
DIFFERENT HWP APPROACHES

Assumption of ‘a
Element of wood biomass steady-state HWP
pool’

‘Stock-change’ ‘Production’ ‘Atmospheric-
approach approach® flow” approach

Unutilized wood harvest

. Producing country
residues g try

Harvested wood biomass
used directly as energy
feedstocks

Producing
country

trial resi _ Producm
Industrial re sidues _ﬁo_m. Producing country g
manufacturing semi-finished country Consuming
wood products country

Industrial residues from
manufacturing finished wood

. b .
products 1n use Consuming
country

Wood biomass collected and
burnt as post-consumer waste

* Discussion of the “production” approach in this section also applies for the “simple-decay” approach (see Section 12.3 and Annex 12.A)

*# In the case of the “stock-change’ approach. strictly. CO; emissions from wood biomass collected and bumt as post-consumer waste are
only reported by a consuming country if the finished wood products are consumed and used in the country where they are manufactured
and are not exported to another country.

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M., 12
Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.



Production Approach

A
I
I
I
I

Domestically
produced HWP that Exports
are exported and in €= — —
use in other
countries

HWP system boundary

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,

Atmosphere

A ~ ~
| | | |
| | | |
1 I i
| 4 | I
Domestic AFOLU Domestically produced Imported

except HWP

T 7

HWP in use that are
consumed domestically

HWP in use

~

National boundary

Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.

Imports
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Classification of wood products

Harvest (fellings)

Roundwood (wood-removals)

Slash

Industrial roundwood

Fuelwood and charcoal

% -E Sawlogs and veneer logs Pulpwood, round and split | | Other industrial roundwood
S ﬁ | | e
=5
Wood pulp
[
Sawnwood Wood-based panels Paper and paperboard

Finished products in different end uses

IPCC 2019, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,

Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.
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Calculations

Annual harvest, Emitted with Productsin Productsin Emitted
dividedinto energy use (MgC) SWDS (MgC) without
timber product capture energy
classes (ccf) (MgC) SWDS capture
Primary ? half-lives (I\/I*gC)
product ratios ! S
i g Lee=m T ::"_/ ! \.*\\
Annual output of IS -~ 3 ] s
. 1
primary products ! % Landfills Dumps [f| Compost
(ccf) i 3 '} 7} 4 7y
: LS burhed
Conversion I o  burned o
factors S w/ E +
N capture [ Recovered [¢———— Discarded
I I . .y . .
Annual output of iq-%. ___________________________________ J dispositionratios
primary products i S Discarded
|
(MgC) i3 products
D
End use ratios i &z
i
C distributed to i
end uses (MgC) , : _
Half-lives of primary productsin end use

Stockmann et al. 2012, Carbon Balance and Management 7:1



Data Sources

Annual harvest,
divided into

timber product
classes (ccf)

Emitted with
energy
capture
(MgC)

Primary
product ratios
Y

Annual output of
primary products
(ccf)

Conversion
factors

Y

Annual output of

primary products
(MgC)

End use ratios

A
Cdistributed to

Harvest Data

Productsin Productsin Emitted
use (MgC) SWDS (MgC) without
[y 4 energy
SWDS capture
half-lives {MgC)
A
________ Lt Ry
i
!
| Landfills | | Dumps |,-" Compost
A I ry
burhed
burned ey

w/E -

Fuelwood abd wood waste for fuel

Discarded
disposition ratios

Discarded
products

[

end uses (MgC)

Half-lives of primary productsin end use

TIMBER SOLD AND HARVESTED

National Forest System
(Sold data not available before 1940)

— Harvest

— Sold

Billion Board Feet
=

mmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmm

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Stockmann et al. 2012, Carbon Balance and Management 7:1

Archived harvest records
Online cut-sold reports

Timber product ratios (Skog &
Nicholson 1998)

Softwood v. Hardwood

Timber product examples:
— Sawtimber

— Pulpwood

— Fuelwood

— Post and pole

— “Non-saw”

— Christmas trees

16



Data Sources

Primary products

Annual output of disposition ratios

r

Annual harvest, Emitted with Products in Productsin Emitted
dividedinto erergy | | use(MaS) | | SWOS (Vgd) || without ° M arket records
timber product capture 4 3 energy
classes {ccf) (MgC) SWDS capture
Primary half-lives (M’EC] . o
product ratios I,
il * Production reportin
Annual output of = ~ ’ ! A
primary products “Z-\ | Landfills | | Dumps |'.' | Compost
fecf) E I b ‘;; o ] [ [
= U
ToTeT =  burned -~ .
factors ] w/E ri
¥ 2 capture —IM,Q—,’ Discarded
o
. (=7 [ LT
primary products 3 Discarded t | ! 008
(MgC) 2 products e a °
E A
End use ratios I

¥

Cdistributed to o Exa I I I I e S :
end uses (MgC) Half-lives of primary products in end use °

USDA
—

Methods for Calculating Forest
Ecosystem and Harvested Carbon

with Standard Estimates for — P u |
Forest Types of the United States

James E. Smith
Linda S. Heath

i, — Plywood/OSB/NS-panels
— Mill residue

— Poles

— Fuelwood

Stockmann et al. 2012, Carbon Balance and Management 7:1 17



Data Sources

Convert Products to Carbon

primary products
(MgC)

Discarded

* Regional and local conversions
e * Smith et al. 2005, wood to C

_ N  Examples:
Table 2—Conversion factors used in this analysis.
Conversion Units -_ I PCC

Enduse ratios

divided into energy use (MgC) SWDS (MgC) without
timber product capture 4 3 energy
classes {ccf) (MgC) SWOS capture . E : ° I °
Frimary paties ) MpIrical CONversions
product ratios _ :4,?\
* 3 P ol N
Annual output of = L‘ 1: ! | ® o V24
. o 1
primary products > | Landfills | | Dumps |,'| Compost n u S ry S a n a r S
{ccf) *.é K i
Conversion § burned t”i’;’)m -
actors S w/E e
A e * Accepted conversions
Annual output of s disposition ratios
3
is]
o
E
U
I

2.2 ccf per mbf, timber harvest

1.75t0 2.56 ccf per mbf, timber products — U N -FAO
33t042 Ibs per cubic foot, primary products

2204.6 lbs per Mg — U S FS
0.95t01.0 Mg wood fiber per Mg product

8:211 o005 Mg carbon per dry Mg wood fiber _ Ind UStr'y Standards

MgC per ccf, primary products
— LCA calculations
— Etc., etc.

Stockmann et al. 2012, Carbon Balance and Management 7:1 18



Data Sources

Annual output of
primary products
(MgC)

Cdistributed to

Enduse ratios

End use distribution

A

Discarded
products
R

Annual harvest, Emitted with Productsin Productsin Emitted
divided into energy use (MgC) SWDS (MgC) without
timber product capture 4 energy
classes (ccf) (MgC) SWDS capture
Primary half-lives (MeC)
product ratios »’a’.\
Annual output of = - !
primary products £ [ Landfills | [ pumps |i[ compost
(ccf) 5 Y F
. g burhed
Conversion =  burned vy
factors S w/ E e -
v 2 copture M—; Discarded
o
S
]
is]
Q
kS
3
w

end uses (MgC)

Half-lives of primary products in end use

disposition ratios

USDA
ey

in Major End

David B, McKewver
James L. Howard

Solid Wood Timber
Products Consumption

United States, 1950-2009

FREGTR-100 A Technical Document Stﬁsporting the
@ Forest Service 2010 RPA

Uses in the

sessment

Stockmann et al. 2012,

Carbon Balance and Management 7:1

Market records
Production reporting

End use ratios (S&N 1998;
McKeever 2009)

Examples:

Lumber,
Lumber,
Lumber,
Lumber,
Lumber,
Lumber,

single family housing
multifamily housing
manufactured housing
residential rand r
nonresidential buildings
other building

19



Data Sources

Decay functions

Annual harvest, Emitted with Products in Productsin Emitted . D e Ca 1 . E n d u S e 9 SW D S
divided into energy use (MgC) SWDS (MgC) without L]
timber product capture 4 3 energy
classes (ccf) (MgC) SWOS capture
Primary half-lives (Me€) ° °
product ratios L2p, [ ] D 2 * W D E I I | I I n
v ol [ I I ol B | °
Y - - i N
Annual output of b e !
primary products ‘*Zw | Landfills | | Dumps |'.' Compost
(ccf) *.é 3 { .
e e * Decay functions:
factors ] w/E v [}
¥ = | capture —| Recovered |<—,' Discarded
Annual output of s . disposition ratios
. X I =t
primary products 3 Discarded e o .
% — Empirical estimates
E A
End use ratios I

¥

Cdistributed to

end uses (MgC)

Ha/jlfives of primary products in end use

— |PCC/EPA estimates

— Area specific information

Table 4. — Initial estimates of hali-life parameters for end uses (before validation/calibration).

Parameter Definition Value
HLy, Half-life of solidwood in single-family housing 1920 and before 75 years
HL}2 Half-life of solidwood in single-family housing — 1921 to 1939 (years)® 80 years
Fy Increase in half-life for each 20 year period after 1921 to 1939 (years) 5 years
Fuar Ratio of half-life for solidwood in multifamily housing to half-life in single family housing 0.625
Far Ratio of half-life for solidwood in alterations and repair of housing to half-life for single-family housing 0.3215
HLyry Half-life for solidwood in all other end uses (years)® 30 years
HLp Half-life for paper in all end uses (years)® 2 years

*U.S. housing half-life: Winistorfer et al. 2005; Athena Institute 2004.
"Other solidwood and paper half-life: IPCC 2006b.

Stockmann et al. 2012, Carbon Balance and Management 7:1
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Calculations

Annual harvest, Emitted with Productsin Productsin Emitted
divided into energy use (MgC) SWDS (MgC) without
timber product capture A energy
classes (ccf) (MgC) SWDS capture
Primary ? half-lives (MgC)
product ratios !
i3
Annual output of I o
primary products i %
(ccf) PG
1 o
lConversr’on i é burned
factors i1 9 w/E :
i S capture [] / Discarded
Annual output of 54.?3;_ __________________________________ j disposition ratios
primary products i S Discarded
(MgC) i __g products
7]
End use ratios i 2
i
C distributed to i
end uses (MgC) Halflives of primary productsin end use

Stockmann et al. 2012, Carbon Balance and Management 7:1



Uncertainty Analysis

" |dentify sources of uncertainty

= Set distributions

" Monte Carlo Simulation

" Quantify effects of uncertainty on outputs

22



The model(s)

Download an Excel macro-enabled workbook that will help create the input data files . Use the HWP Ribbon to export data in the correct
format for this tool or to add a new year. Do NOT change the basic format of any of the worksheets.

Steps:

o Upload yearly harvest data
Choose File | No file chosen

o Upload yearly timber product ratios
Choose File | No file chosen

o Upload yearly primary product ratios or choose region for default ratios
See a map of the regions
Choose Region ¥ |or| Choose File | No file chosen

Upload distribution parameters (optional and rarely used)
Choose File | No file chosen

Upload ratios for burned with energy capture (optional and rarely used)
Choose File |No file chosen

o Enter number of iterations

Any number larger than 1 will result in Monte Carlo simulation and the only output will be a table of confidence intervals around carbon storage for each
year.
1 Address to send email when done with Monte Carle:

o Run the model
Run

http://maps.gis.usu.edu/HWP/



Next steps

Start

24



Thank you

Grant Domke: grant.m.domke@usda.gov

FIA program: www.fia.fs.fed.us

FIA carbon: http://www.fia.fs.fed.us/forestcarbon/



mailto:grant.m.domke@usda.gov
http://www.fia.fs.fed.us/
http://www.fia.fs.fed.us/forestcarbon/
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Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.



Atmospheric flow

Atmosphere
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HWP system boundary
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Ngarize S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published: IPCC, Switzerland.



Timber Products vs. Primary Products

Timber Products:

Categories recorded at time of timber sale or
harvest, may not closely correspond to primary
products manufactured.

Examples: sawtimber, pulpwood, fuelwood,
non-saw, misc-convertible products.

Primary Products:

Categories of 15t products manufactured from
the timber, includes mill residue uses.
Examples: lumber, plywood, woodpulp, non-
structural panels.



Timber Product Ratios

" The model has 40 timber product classes,
20 classes each for softwood and hardwood

= Annual time series; ratios sum to 1.00
= Examples of timber product classes include:

= Hardwood sawtimber, softwood sawtimber, softwood
poles, hardwood poles, hardwood pulpwood, softwood
pulpwood, mine props, ties, float logs, miscellaneous
convertible



Oregon Timber Harvest and Use

1,057 MMCF of wood fiber

60% to sawmills
14% to log exports
13% to pulp mills
12% to veneer mills

82% of mill residue used for pulp &
particleboard

15% of mill residue used for energy

0.5 MMCF (0.1%) not used

Total harvest®

1,057,416 MCF

v

Sawmills
626,644 MCF

v

Energy
31,827 MCF

Residue for
pulp/board
264,325 MCF

R

Other residue uses®
6,042 MCF

R

Unutilized residue
105 MCF

Shrinkage
14,596 MCF

v

Lumber and other
sawn products
309,749 MCF

Plywood/veneer

131,299 MCF

\

Energy
5,483 MCF

R

336 MCF

4

Plywood panels and
veneer for plywood

81,954 MCF

2Harvest volume does not include bark
® Other facilities include producers of posts, poles, utility poles,
log homes, log furniture, energy, energy products, and other

products

¢Other uses include landscape, mulch, and animal bedding.

Residue for
pulp/board
43,526 MCF

Unutilized residue

Export facilities

152,368 MCF

v

Export logs
152,368 MCF

v

Other facilities?
9,856 MCF

B

Energy
881 MCF

Residue for
pulp/board
417 MCF

Other residue
uses’
26 MCF

R

Unutilized
residue
82 MCF

v

Pulp, paper, board
and pulp chipping

137,249 MCF

o

Energy
18,315 MCF
-
|

o

Other residue
uses
1,252 MCF

v

Posts, poles, utility poles, log Raw material for pulp,

home, log furniture, and
other primary products
8,450 MCF

paper, and

reconstituted boards

425,950 MCF



Timber Product Ratios
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LUMBER 2 370 777
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PULP AND BOARD 27695
SHAKE AND SHINGLE 3,343
EXPORT 2/ 29.8

POST, POLE, AND PILING 2/ 11,538

TOTAL 2 508 812



Primary Product Ratios

= Annual volumes of harvested timber products (e.g. softwood sawtimber)
distributed to primary products

* The model has 64 primary product classes
= Examples of primary product classes include:

= Softwood lumber, softwood poles, hardwood wood pulp, softwood
wood pulp

Example of a timber product distributed to primary products:

Timber product Primary products
Sawmill products

Fuelwood and other

Lumber

Softwood sawtimber » Non-structural panels
Plywood
Other industrial products
Wood pulp

Sawmill residue



Oregon Mill Residue

About 4.8 million BDT of woody mill residue
(excluding bark) generated annually.
About 0.1% not used.

Most used for pulp/paper or
particleboard (>82%)

Less used for bioenergy and
landscaping/mulch

Result of wood products
industry operating in OR




Table 27 —Production and disposition of wood residue by sawmills, by type of residue, use, resource area,
and mill-size class, California, 1982

(TOMS, DAY WEIGHT)

ALL TYPES OF RESIDUE

RESOURCE AREA AND UseD 2/
MILL-SIZE CLASS 1/ e —
TOTAL UNUSED
FULP BOARD FUEL MISCELLANECUS
i e
o= United Staten - - ,

@==  California’s . e i "
e s Forest Products 1,581 - 10,670 1,674 s
ST . f2,781 3,835 3p,051 18,867 5412
i Industry: 1982 = WTEE 2443 5178M 51188 33,653

@ James O.Howard

421,081 228,374 SEE, 321 78,260 ET S ey
5,857 254 3113 12,334 -
5,957 254 3113 12,334 -—
£,270 1.788 5.040 - 4,950
17,847 11,672 21 544 == -
257,771 13,230 218,933 220 --
IT6.BER 36,668 303,517 220 4,850
403 am 2,278 274 197
52519 16,548 123,589 17,423 2444
124,647 73,458 274 398 7.8aa --
177,850 92,007 352,204 25,563 2,641
38,5684 13,107 8,508 21,580 -
135,080 7757 58,716 23,710 -
174,554 40,684 5,525 70,298 .
This file waa‘uented by scanning the printed publication. Text ermrors identified
by the software have been comrectad: however, some e:xur? may remain , 583 _— 3. 145 514 a5
c 359 30,981 5,831 1,708 15,710 T.674 4,950
B 555,340 549,454 177,848 47,517 256,104 63,213 5,856
A 2,384 407 2,350,754 876,007 017 881 107 982 33,853

TOTAL 2,080,361 2,015 843 JOE 187 1,292,742

080,046 164,685 44 718

Ses footnotes at the end of table.



HWP distribution examples

— Timber product:

Softwood sawtimber

— Primary products:

Softwood lumber, softwood plywood, mill residue pulp, mill residue fuel,
mill residue non-structural panel, etc.

— End uses:

New residential construction (single, multi family, mobile homes) residential
upkeep and improvement, new non-residential construction, manufacturing
(household furniture, other furniture, other products), shipping, other uses



End Use Ratios

= McKeever, David B. 2009. FPL-GTR-181

= 224 primary product end uses:
= 47 each for HW and SW
sawtimber
= 47 each for HW and SW
pulpwood
= 36 for all other primary

products

USDA
E

Estimated Annual Timber
Products Consumption
in Major End Uses in the
United States, 1950-2006

David B. McKeeve




HWP Data Sources

 Annual Harvest data (several sources)
 Timber & Primary product ratios (from OR mill studies):

* 2017, 2013, 2008, 2003, 1998, 1994, 1992, 1988,
1985, 1982, 1976, 1972, 1968
 Wood to carbon estimates (Smith et al. GTR-343)
e Half-life data (Skog 2008)
* End use ratios (McKeever 2009)

* Fuelwood and wood waste emitted with energy capture, discarded
products to landfills, dumps, compost (Skog 2008)

* Bold font = user created data; plain font = examples of data and parameters hard wired in the
current HWP model



